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Abstract

In this paper, we show that if @ and b are positive integers and there exists a prime p with p =

3,5 (mod 8) such that a = 1 (mod p) and b = 1 (mod p), then the Diophantine equation a* + bY =

2

z“ has no non-negative integer solution.
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UNuI

aunislaleunulnifieglusy a® + bY = 22 1de a uaz b 1udwuduuin Wudnaumsndedildsy
mmauisuslumimwaLaaaﬁwuqutﬁuﬁlmﬂuau wu Twl A.A. 2007 Acu (2007) laigatdnaunisialownlulni

+5Y = 22 fuaasswuduild duauiiissaemaeasingy Ae (x,y,2z) €{(3,0,3),(2,1,3)} siou

Chotchaisthit (2012) lduansin aunnslalownulng 4% + p¥ = 22 e p Wuswawams fnawasvomaidy
mmumumlmﬂuauagiugﬂ (x,p.y,2) €{(2,3,2,5}u{(r, 27"+ 1,1,2" + D|r e NU{0}} U
{(r,2,2r +3,3-27)|r € N U{0}} uaz Asthana and Singh (2017) l@figadiraunisialounulnd 3% + 13Y =
22 fnawassunuduiildduaudios 4 nawas fo (x,y,2) € {(1,0,2), (1,1,4), (3,2,14), (5,1, 16)} uazlu
¥ p.ei. 2021 Paisal and Chayapham (2021) duansin (x, y, 2) = (1, 1, 10) Junawassuuduiiliduauiies
nalaueIvesannsialonnulng 17% + 83Y = z2 waz 29% + 71Y = 22

uenanidadimsfunuiuaunsislewiilmifieglusudnanliinanasswauduitliduay wu ud
A.A. 2011 Suvarnamani et al. (2011) louansinaunisialownulny 4% + 7Y = z2 uaz 4% + 117 = z? Liflua
wasdwfudiliiduau deun Sroysang (2014a; 2014b) IdAnwiaunislalewnulng 7% +19Y = 22 7% +
917 = 72 uaz 7% + 317 = 72 nudnawaunisliiinaeassiuiwdaiiliiiuay wdsanndu Kumar et at
(2020) l#figasiinaunislalousiulayg 601% + 6197 = 22 liifinanasdurudndiliiduay waslulideddu
Aggarwal and Sharma (2020) léuansinaunisialewrulnyl 379 + 397Y = 22 lifnamassuiuduiildiduay
wazilolsiunuand Kumar and Aggarwal (2021) lé&unudn 439% + 4577 = 22 Lifinawasduauduildduay
LUy

dewmnil FehliAemnuiadlalumandeulvvessnudnun a was b il aunislaleunulnig
a* + bY = 22 lifnamassunuduitldduau
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Aouflazfiansanmiteulevessivauiuuin a waz b fvilaunisialowrulng a* + bY = 22 luiflua
wassuuiniild@uauiy ssvenumurumInevedunnAfddes (Quadratic Residue) wagnguiuni
Hedes Faflanuddglunnihluldinsanideulasing

uniley 1 (Redmond, 1996) 1 a Wusruiwdy way m iusiuiuduuin laed (a,m) = 1 Sfiduudy x
¥l x2 = a(mod m) 3wi3en a 11 dIunnAeindsdas (Quadratic Residue) v89 m wazoilaiisuiuiu x
fanan azsen a 3 lddudiunnAeinds@es (Quadratic Non-Residue) 89 m

nguiun 2 (Burton, 2007) Wi p Wudwimans alddn
1.6 p = 1,7(mod 8) ud1 2 1{Wudiunnararndades ¥ee p
2.91 p = 3,5(mod 8) ua? 2 llfudunnAneindsans ved p

naufun 3 19 a waz b 1udiurmduuan aglddn drfldruauanis p laedl p = 3,5 (mod 8) Fevinleh
a =1 (modp) waz b = 1 (mod p) ua? aunslalownulni

a* +bY = z? (1)
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a ¢ a @ o 2 av o’ &, - _
WEIU duNAIN X,y Uae z Wudrwwhunldiduavuasifunanasvesannis (1) 1esa1n a = 1 (mod p) uay
b =1 (mod p) Mty a* = 1 (mod p) waz bY = 1 (mod p) wsrzaziu a® + bY = 2 (mod p) wazain
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aun1s (1) aglddn z2 = 2 (mod p) fevlu 2 Wudrunnanenindeass ves p dadululals (esain p =
3,5 (mod 8) waznguijun 2 wsizaziy auns (1) hiflnawasdnuiuilidusy B

wnewg nnguion 3 launsanseaeuldied aumslaleuiulmiseludlifnawassuoudiiliduay
4% + 7Y = z2 (Suvarnamani et al, 2011), 7% +19Y = z%2 | 7% +91Y = 22 (Sroysang, 2014a), 7* +
31Y = z2 (Sroysang, 2014b), 601* + 619Y = z2 (Kumar et al., 2020), 379% + 397 = z? (Aggarwal and
Sharma, 2020) wag 439% + 457 = z2 (Kumar and Aggarwal, 2021)

ununsn 4 19 a, b uay ¢ LWudrwauduuin aglddn drdsuauanie p laeyl p = 3,5 (mod 8) Fevinlw
a =1 (mod p) uaz b = 1 (mod p) ud aunislalowviulni

a* + bY = z?¢ 2
laifinanassuuduiliduau
a ¢ a 2 o 2 Ay & <, < Yo
Wgadl auufdn xy, y; way zg Wudwduildduavsesidunamasvesaunis (2) asiulddain (x,y,2) =
(1, y1, 25) Wuwawasvesaunis (1) Fadullildanmguiiun 3 msizazdu aunis (2) ldiinawasdwuduila

Wuau 1

NNOEUN 3 wazununsn ¢ MlaReulvidisanedmsunvilvaunts (1) waz (2) ldinamasdui
wiuildiluauuazanunsalUldigainguiunnfifidelafgailineuniils ded

UnUNsn 5 (Gupta and Kumar, 2020) 19 a uaz ¢ WWusuusiuun waz r Susuusuiiliduau asldin d1a
Lﬁua"wmuﬁagslugﬂ 5k + 1 e k Juswududilifuau uds aunislalownulng

a* + (a +57)Y = z*¢ (3)
Lyifinawassuuduiildduau
gy 1esann a Wuswoudnuanieglusy 5k + 1 e k Wudwwduiliiduau 991631 a = 1 (mod 5)
kaza1n 57 = 0 (mod 5) foua +5r =1 (mod 5) szaviiy 9nununsn 4 9glddn auns (3) laidnaweas

Sudunliduay M

UNuNIn 6 (Aggarwal and Kumar, 2021a) 1 7 \Jusunuduiildifivau 9¢lddn aunsialownulni

19%* + (6r + 1) = z? (4)
Lifnaassnausuiliduay
Wl \il0991n 6r = 0 (mod 3) Fatu 6r +1=1 (mod 3) wa¥ain 192 =1 (mod 3) WIIzaLIY 970

ngufun 3 9zl aunis @) Widnawasdnuduiliduauy B

ununsn 7 (Aggarwal and Kumar, 2021b) T r W@usnnuduiliduau aglédn aunslalewiulmi

132% 4+ (6r+1 +1)Y = 72 (5)
Lifinamasswusuiildduau
gy {99911 6 = 0 (mod 3) a¥l§41 671 = 6- 67 = 0(mod 3) Fatfu 6™ +1 =1 (mod 3) wazan
132 = 1 (mod 3) W zaziy NNguiun 3 agledn aunis (5) liflvawassuuduiiliduay W

Ununsn 8 (Aggarwal and Kumar, 2021c) T r Wusnausuiliiduau agléin aunislalewnulms

13%% + (6r + 1) = z? (6)
Lifnaassnausuiliduay
Wl 1109910 6r = 0 (mod 3) Fou6r+1=1 (mod 3) wa¥ain 132 =1 (mod 3) MI1zavtu 970
nauiun 3 agldin aunns (6) Liaeasdnuduiliduay W
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Ununsn 9 (Aggarwal and Kumar, 2021d) 1% m uaz  @uswududiliduau a¢lein aunislalownulng
(22m+1 — 1) + (6r + 1)Y = 22 7

Lifnaassnausuiliduay

gl \{iosa1n 22 = 1 (mod 3) fadu 22™ = 1 (mod 3) wsizaviy 22M*+1 = 2.22Mm = 2 (mod 3) ¢

1§41 22m+1 — 1 =1 (mod 3) waz91n 6r = 0 (mod 3) fs1fu 6r + 1 =1 (mod 3) ws1zazty 910

nguiun 3 9tld auns (7) Lifnawasdwuduiliduay B
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W a war b iWuswoudiuuan luniddeilduansd Eiswawans p Tneil p = 3,5 (mod 8) Fwily
a =1 (modp) uar b = 1 (mod p) w&s aunslalownulny a® + bY = z2 lifinawasdwwfuiiliduay
Fozdulgindunmsihauedeulafifisanedmsusunuiuuin a war b esuseriaunisialownulvisang s
Liifnaassuuduitlifuay wesuveronamiisedilaiinsanunounthisnde wieehslsinuasiladsld
aseuAguNNNdl 1 Tunsdlil p = 1,7 (mod 8) $nudiuuin a wag b msiiteulvedlsiaagyilaunisiele
wilulmidsnanlifinanasuiuduilifuey fuiudemadudsiinaulslunsnesoly

nnAnssuUszne
iduveveunn anduldeuasiniu warauyingimansuazinalulad uminedeswdgunans Alvinng
arvayulun1siideasail

LONEI381984

Acu, D. (2007). On a Diophantine equation. General Mathematics, 15(4), 145-148.

Aggarwal, S. and Kumar, S. (2021a). On the exponential Diophantine equation (192™) + (6y + 1)" = p2.
International Journal of Research and Innovation in Applied Science, 6(3), 128 - 130.

Aggarwal, S. and Kumar, S. (2021b). On the exponential Diophantine equation (13%™) + (671 + 1) = p2.
International Journal of Latest Technology in Engineering, Management & Applied Science, 10(3),
1-3.

Aggarwal, S. and Kumar, S. (2021¢). On the exponential Diophantine equation (132™) + (6r + 1)" = z2.
Journal of Scientific Research, 13(3), 845-849. doi: 10.3329/jsr.v13i3.52611

Aggarwal, S. and Kumar, S. (2021d). On the exponential Diophantine equation (22™*1 — 1) + (6r + 1)" =
z2 . International Journal of Research and Innovation in Applied Science, 6(4), 49 — 51.

Aggarwal, S. and Sharma, N. (2020). On the non-linear Diophantine equation 379* + 397Y = z2. Open
Journal of Mathematical Sciences, 4(1), 397 — 399. doi: 10.30538/0ms2020.0129

Asthana, S. and Singh, M.M. (2017). On the Diophantine equation 3* + 13Y = z2. International Journal of
Pure and Applied Mathematics, 114(2), 301 - 304. doi: 10.12732/ijpam.v.114i2.12

Burton, D. M. (2007). Elementary Number Theory, 6" ed., McGraw-Hill, Singapore.

Chotchaisthit, S. (2012). On the Diophantine equation 4% 4+ p¥ = z2 where p is a prime number. American
Journal of Mathematics and Sciences, 1(1), 191 — 193.

Gupta, D. and Kumar, S. (2020). On the exponential Diophantine equation a* + (a + 5b)? = c?¥.
International Journal of Interdisciplinary Global Studies, 14(4), 233 - 236.

Kumar, S. and Aggarwal, S. (2021). On the exponential Diophantine equation 439? + 4579 = r2. Journal of
Emerging Technologies and Innovative Research, 8(3), 2357 - 2361.

Kumar, A., Chaudhary, L. and Aggarwal, S. (2020). On the exponential Diophantine equation 6017 + 6199 =
72, International Journal of Interdisciplinary Global Studies, 14(4), 29 — 30.

Paisal, K. and Chayapham, P. (2021). On exponential Diophantine equation 17% + 83Y = z2 and 29% +
71Y = z2. Journal of Physics, 2070, 1 — 3. doi: 10.1088/1742-6596/2070/1/012015

avanslae Az IneImans un1IneaeguasIvel



30 | Journal of Science and Science Education Vol. 6 No. 1 (Jan — June 2023)

Redmond, D. (1996). Number theory: an introduction, Marcel Dekker, Inc., New York.

Sroysang, B. (2014a). On two Diophantine equations 7% + 19Y = z2 and7* + 91Y = z2. International
Journal of Pure and Applied Mathematics, 92(1), 113 - 116. doi: 10.12732/ijpam.v92i1.10

Sroysang, B. (2014b). On the Diophantine equation 7* + 31Y = z2. International Journal of Pure and
Applied Mathematics, 92(1), 109 - 112. doi: 10.12732/ijpam.v92i1.9

Suvarnamani, A., Singta, A. and Chotchaisthit, S. (2011). On two Diophantine equations 4* + 7Y = z? and
4% + 11Y = z?. Science and Technology RMUTT Journal, 1(1), 25 - 28.

Copyright by Faculty of Science, Ubon Ratchathani University



